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TOE PROTECTION

Plate 37
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PRI

jected to greater erosive force-s than other areas of bank revetment, the

, layer thickness should bhe 1ncrea.sed or the toe should he extended below the .

EM 1140-2-1601
1 July 70

: , _
by 50 percent when the riprap is placed underwater to promde for uncer- -

tainties-associated with this type of placement. T

(4) An increase in thickness of 6 to 12 in., accompanied by appr0pr1ate
increase in stone sizes, should be provided where riprap revetment will be
subject to attack by large‘ﬂoating debris or by waves from boat v@ré.kes, wind,
and bed ripples or dunes. - ' L _ LT T ki

j. Revetment Toe Protectmn As the toe of riprap revetment is sub-

anticipated scour depth The following criteria apply to the alternatave R

methods of toe protect:.on illustrated in plate 37.

(1) Mfﬂ:hO____d_{&__ When toe excavatlon can be made in the dry, the normal ‘

r1prap layer should be extended below the existing groundlme a d1etance a
equal to the anticipated depth of scour. . S
.{2) Method B. When the low-flow or groundwater level is near the

existing groundhne so that toe excavation is in the wet, a hOrlZOﬂtdl rock toe

should be provided to a depth a equal to 3 to 5 ft, a thickness b not less than :

the layer thickness T » and a base width ¢ notless than a, except that when

the anticipated erosion depth is more than 2 or 3 ft below the rock toe, b

and/or ¢ should be increased to provide sufficient stone for adjustment of

the toe and protection of the revetment as degradation occurs.

(3) Method C. When the riprap is to be placed underwater and design o

velocities will not cause appreciable streambed erosion, the toe should be
placed on the existing channel bottom with a and ¢ equal to 1.5T and 57,
respectively. ' ' A - o

- (4) Method D. When the riprap is to be plé.ced underwater and appre-
ciable streambed erosion may occur, a thickened rock toe should be placed
in a trench with a and ¢ equal to 3T and 5T, respectively. :

{5) Method E. When the _bottoﬁn of the channel is in rock, the normal
layer of riprap should be keyed into rock at streambed or berm level,

k._ Revetment Top and End Protection.. Normally, the upper extremity

14k | 44

.,‘gi;;:r:,.“_;.-'.;-gi‘:“. U
o e L B AR A

er
la

tix



_ 111ustra.ted in plate 38, -~ - - . T ;_L'; _‘:*:I _"lfr'.".'."'_"_u_-.:‘_;-‘._‘:

~depth b should equal 2.5 times T

- of bucket; and dumping from trucks and spreading by bulldozer. Hand place-

e et R ¥ Py " .
A R Wk b v MRS 1 P ol A

EM 1110-2-1604_
‘; -.Tu_ly,.'}'o..,

of rlprap revetment should be terminated at the top of the levee or on the - .- -

sloPe at the freeboard level above the design water surface as shown in end

view in plate 38. Gonsideration should be given to the economy of termi~ . - -
nating the top of the revetment below the levee top or design watef-éuvface

plus freeboard ‘when the demgn flood with moderate velomtles will overtop -

the revetment only for a short time. The upstream and downstream ends. of |

ripra.p revetment should be rprotectéd a.galnst erosion by increasing the re- '-_-';

vetment thlckness or extendmg the revetment to areas of nonerodmg ve10c1- -

ties. The followmg cr:.terla. apply to the alternative methods of ‘end protectxon

{1) Method A. For rlpi'a.p revetments 42 in. thic:k,. the -normal 'ripra.p.
layer should be exténded to areas whéfe velocities will not erode the patural -.
channel banks. R ST IR TP VI e “ e

(2). Method B. For riprap revetments exéeeding-i‘z in. in thickness,

one or more reductions in riprap thickness and stone size may be adopted for

a distance a in which velocities decrease to a 'none;'oding natural channel
velocity. ' A : S . o e |

{3) Method C. ':For all riprap revetfnents that do not terminate in non-
eroding natural chammel velocities, the ends of the revetment should be en~ _
larged, as ‘shown in plate 38. The dimensions a and b should be 3 and 2
-times the layer thickness, respectwely. - oo ', B ,' B

(4) Method D. For rlprap revetments exceeding 24 in. in thickness“,' ;
consideration should be given to the economy of adopting method D instead @f | E
method C. The stub, with thickne-ss T equal to T,, should be placed at the - FE

extremity of the revetment proper and the revetment extended a distance a

L a3t ¢ ot e i

with smaller stone size and thickness 'I‘2 to a noneroding location. The

3. Riprap Placement. The common methods of riprap placement are

hand placing; machine placing, such as from a skip, dragline, or some form

ment produces the best riprap revetment, but it is the most ei:pensive'method

45 _ - 441 .
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May 10, 1978 Rerd 10 AZ

Hayden, Harding & Buchanan
1340 Soldiers Field Road
Boston, Massachusetts 02135

ATTENTION- Mr. Ron Cheney

SUBJECT' Main Street Dam
Bascule Gate
A~C Inguiry No. 6-35062

Dear Mr. Cheney:

As requested in our telecon on May 4, 1978 the following is our present |
day preliminary price for one (1) 7' high by 80' long Bascule gate:

FOUR HUNDRED TEN
THOUSAND DOLLARS. oo v v s ceceennennnnns $410,000.00

The above price is FOB York and include all necessary hardware, including
automatic level controls. Installation. and concrete would be additional.
Enclosed are copies of our Bulletin 54B2812-02, Installation List, and
Technical Paper 54R2806-1.

If you would send us a sketch of the proposed szte we would be pleased
to review and offer recommendations. : :

We trust this information will be helpful to you. Should you have any
questions, please do not hesitate to contact us.

Very truly yours,

VAYS

M. S. Barandy
Sales Engineer

MSB/db
Enclosure

cc: Mr. D. M. Misner, C. R. Swaney Company, Inc., Hingham, Mass.



